The 
Introduction
High concentrations of metal-rich sulphide and oxide particles precipitate when "blacksmoker" hydrothermal fluids issue from the seabed [Feety et at., 1987; Mottt & McConachy, 1988] . These particles are carried upward by the turbulent plume, which mixes progressively with the surrounding water column as it rises, until some level of neutral buoyancy is attained [Lupton et at., 1985 salinity and nephelometer profiles were collected at stations 10 and 11, which demarcate the section of TOBI transect along which transmissometer anomalies were originally identified, and at station 12. Pronounced nephelometer anomalies were observed at all three stations (Fig.2) and close similarities are seen in the profiles, both in terms of maximum nephelometer measurements and also in the approximate depth at which maximum particle anomalies are observed. (Fig. l) . These two profiles yielded even more pronounced nephelometer anomalies (Fig.2) . Further, plume structure at stations 14 and 15 indicated multiple discrete layers of particle-rich and particle-free water, unlike stations 10-12 which exhibited single broad maxima. Occupation of two further CTD stations, 16 and 17, 1-1.5km further west, revealed no detectable nephelometer anomalies at all (Fig. 2) .
Discussion
The nephelometer profiles presented above, combined with the TOBI/transmissometer anomalies reported previously [German et al., 1996] , are consistent with a single hydrothermal plume advecting from west to east away from a source which is located close to CTD stations 14 and 15 but to the east of stations 16 and 17. The profiles at stations 14 and 15 indicate that thin (10-20m thick) layers of particle-laden water exist, overlying almost completely particle-free open ocean water. With time, hydrothermal particles would be expected to sink from shallow, particle-rich layers into deeper, particlefree parcels of water, thereby eliminating the fine, layered structures currently observed. Therefore, the station 14 and 15 profiles must represent data collected from close to a hydrothermal vent-source because particle settling has yet to exert a significant effect.
By contrast, nephelometer profiles from stations 12-10 exhibit smoother, more coalesced profiles. We interpret these to represent profiles from more distal portions of the same hydrothermal plume, at increasing distances from a common source, where particle settling has led to a more homogenised hydrothermal plume. The near-constant plume-height for maximum particle anomalies at all stations (2000-2100m) is also consistent with the argument that these profiles represent different portions of a common, laterally-advecting plume.
Prior (Fig.3) . This provides immediate, empirical evidence that the Rainbow hydrothermal plume must be at least as strong as that at TAG.
A more quantitative measure of the Rainbow plume's strength can be achieved from a consideration of the hydrographic data. A simple mathematical model can be used to estimate the thermal flux needed to produce a hydrothermal plume at a given level of neutral buoyancy within a stratified water column [Speer & Rona, 1989] . A revised version of this model, which quantifies plume data against background CTD profiles, has recently been applied to predict a total output of 70 MW for the TAG hydrothermal plume [Rudnicki et al., 1994] . Here, we apply the same model to Rainbow hydrothermal plume data.
We use CTD stations 16 and 17 to define "background" temperature and salinity profiles (Fig.2 
Conclusions
The RAINBOW hydrothermal plume represents the strongest such feature yet reported from the MAR. Particle concentrations at plume height are at least as great as at TAG, and the distance over which the plume is advected, 10-15km, is much more pronounced than any other MAR hydrothermal field. Preliminary modelling, based on simple plume theory, predicts a thermal output for the Rainbow plume of up to 98MW, representing 140% of the thermal output previously calculated for the TAG hydrothermal field. This further emphasises the apparent strength of the Rainbow hydrothermal plume because TAG had previously been considered to be the largest known vent-site on the MAR.
